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PROBLEM TO BE SOLVED: To reduce the 
generation of continuous arc discharge in a 
sputtering device. 

SOLUTION: In a circuit, in which a reverse 
voltage pulse is applied to prevent arc discharge, 
in the case the generation of arc discharge is 
detected by an arc discharge detecting means 23 
after the completion of the application of the 
reverse pulse voltage, reverse voltage generated 
by a reverse voltage generating means 12 is 
applied to a sputtering source within 1-10 &mu s 
to reduce the probability of continuous arc 
discharge being generated, and, by a diode D10 
connected to a sputtering source 14 in a series 
and a resistance (r) connected in parallel to the 
diode D10, the electric current at the time of the 
application of reverse voltage is limited to reduce 
continuous arc discharge caused by arc 
discharge in the reverse direction. 
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(57) ummntcammi 
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^^!y^iKCBiira-rafe«)©i5»S£EaJiiD¥efc, 

±Bfl!«E»&¥«*»ifcSn& jt»*EE*±B><-« » * 

* t w/ra -r & ms£e a mfHfp¥a t * urn u & c t 

[R*82] ±BM«BE«£¥8i:±B;uty*3§ti: 



(2) 
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z. t*®mttzm#m iB8©:*;w* y yvmm 

«8£B. 

[if*® 3 ] ±B*;friar-*tt*IBJtEI»fc:6V> 

[R*fl4] ±B«WAr-*««IB±ig»©;i>tv- 
*g|^±BBft«8©jEfffI£©nK:> ?<f *- p© n 
ry-H«l*>6±BB««*OjEa«ClS«tT«ittaE 

ffl 2 Btt© * A v 9 U > ^8Bffl««tSB. 
(R*fl5] ±BJt«E«fe*SH: % -*«fc±B« 

5;^h7^f$t), £'©? WX h7^7 ©-#« 
fc-*«©#«8Jtttx 1:1. 1~1 : 1. 3T-^SC 

t *®mt?zm#m i 75Mit#« 4 ©? -fe^m*- 
B«©x>t » * y >?otr«wm. 20 

s#-M- 7 .r©;*-h h7>^©-*tl 

■ fc=*«©#«Jttt» 1 : 1. 1-1 : 1. 3T?*SC 

i asiMtfl 4 ©3 

[W#E7] ±B«»l^-*»«IB.itlSI»CJi>K 

«<fki:*c, ±«ji»«jaE«flfe*«Tf*ah9>x© 
-r sii^ffl 2 hmmsh e ©a %v^-rti*»-tB*©^^ 

M©SMi&i81fl] 
[000 1] 

[#g$©Bt-3&flr#»] #«wtim*gisp a p, 

*7'-f x * fc £<\*|| t JAM'S*" * * y > ^Bffl 

BEgBtw-ra. 

[0002] 

[$£#©&«] *-v*yh©*HC*5*E«L&X^40 

*$AbT:fc#, CfflK^«*tcx^>y^®4IEBl/> 
C©^ty^ntn©«B£48ifti'r*Ci:CJ:oTv^ 

tf^fc-ftfWbU c©>f*>fl3*nfer^>iE-f* 
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[0003] COX^y^yvyifToT^Sg^fc:* 

[0 0 0 4] ftoT. 7 ;&£©«£££ «*>»^ ± 
B* /1 y * W t 'J> h1z ttIE©«ffilc#o «*. 5 fcJMEE'i 

jvxtBUnbt, r-^**©»at«iArv^s-. ft* 

[0 0 0 5] 

[»w#»»b«tvi:-raaji] fcca-t\ £«ee/w 
t * a mm *> h <oum * m * ir©«B* & » *-*«© 

[00 0 6] b*>U «[j*U&J:vC3 0ie£sei±©«f 

LTT-?WLn#%<khrL&ozttfiii>*), rn.rn.r- 

*tt*©»£rStt*#»V^3HHtf*o;fc. 
[0 0 0 7] g=fe^ ««EE->Vi/X«BliPbfc«^K:» * 
/ty*jRfcjE©«ffi#BjtaSfta;:i:Cfc»>, 3tt#flC 

©3t*fi©7-4'*f|fcJ;5aHr-^**««J8^r* 

[0 0 0 8] #&l£tt±B©;£ic£#Tfc;*tlfc*© 
»&7-*ttm©36£*B&Jh*afc«> 
ttlEE'WXtgttn'rsilHHIlt, r-yffiS© 
«Sfe*lftaib*:®^Ctt> 1-1 O^sJil^fcb, b* 

i©3j»«E^;i/xc«kSjj»*iei7 , -*ift«ffl^* 
«i*fc:i»±-rait* j 7?g5x^>y^y>^ssBffifis 

«B£tt<*-f5CfcC;&ao 
[000 9] 

tWi*l*ifc1-4fc»©*a] »*BlKflW3*X^9r 

^ssxu ccaaftrttsfibfex^y^astfi 
©SE^ffinbTx ;«iy* y >^*s-5x^f ^ y > 

*:»©ia«ssagfc, ±B^^s»^y>^+c«4-rs7 

-f»S©IB4?:f?±$#5fe»t, Jjax/ty^KC 

57-f7?fgh> ±B»?S*rt©7 , -4'tt«ffl»4t 
»CJi&7-i'»«©«ft#«kaj**i*«^Ctt, ±B 

*f>©iJ»SEWWSfc> ±BT-^«fttlta*«tJ:!) 
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[OOIO] ftoTs M€£E^;i'^4:B)iP'raHRI*T 
-^MSIftfcHBStt, 1~1 0,usJ!UT©IISBWI!S-efT-5 

[ooii] ffi*.m2K.&t>zwyt v>-yms.%n 

[0 0 12] ft-sT, IMiaifcHttfccfctffSci; * 

[ooi3] m#m3iz&t>2>z/iyfr vyvmmmn 

[0 0 14]ftoT, ^*S2fBI8©^^«y^y>^ 

§3«©»;£ft7-*;K«K±[l®ffl;<;W*^fl!li;±f3 
il^m^ffliE«iffiytfflP^t, y-f^-- b-eDry-fffi)* 
6±IBilfl.*|l©iEIMeffll?T«tt«a.-r J: ? CSM 
S*vfeSi2ffl*ytf- Kfc N dfflSS 2 ©*"-<*- Ffcffi 

$1* itsi t&n b & i: 4«ast t r * . 

[0 0 15] fifoT, St#S2f3*©;<;ty*ij>^ 

m mzmizmmtyj*- kd i i«*sstias«K 
a - ^ * Kfjhf a c t ifit> § e o 

[0 0 16] m$m5lC&b&7./\yf> UV^&Mflifl. 

-&m±immnmmm$ 

Jttt, 1:1. 1~1 : 1. 3H$>ZZtiftmkt 50 
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So 

[0 0 17]ft-37\ iSStS^CO. 1~0. 3fg©j£ 

mi nmrnxm 4 © a %v>rti*-ffl«©je«£E»*^ 
-**fc±Cii*«i[36i«««**u -mp±m 

-h >*©-#«! fc-#fl!l©#mfclu 1 : 1. 1 
~1 : 1. 3X-$>2>Ztift®ktZo 
[0 0 18]ft^T> BSSmfiCO. 1~0. 3®(D& 

m 2 75S^^fl 6 ©a *, v>-r*V*»-i3«©iJ»5 IrIT-^ 
*r-**«0«4t*<fi:l:*t» ±fBja*ft£EI6£ 

dtbfcii:*#»i:r-5. 
[0019] igEMM £&££-li-S h 7 > 

-So 

[00 2 0] 

[ftN©*l.©»«] ttTBBS*#JHbT*ai8©g§l 
©*JS^SS{c-ov>TSiW-rs. Hltt^^y^Ui/^SS 
Stffl«»4S«*^fiaKH , C**. HC*wc» 1 Hi 

8 o ovoz^v * v >?<&nmmmmmx'$> 

So Cfflfis&SSU l©g®|J> M^JE^f-SilbT 
©/VI/* b7>X 1 2©r-«zj-f;n 2i 

;H2 2 ©-a©A**iPK:«aartta. ^©-^3^ 

;H2i t-*3^;H22 hffl#«ltfcttl : 1. lfr 
61:1. 3fc»«*JiTV^. 
[0 0 2 1] CO-^-f;H2i OffilBliX-f yf-* 
ISi:bT©h7>^^^Ql©x$y^{c^$nTV> 
So -©h7>^^^Q i©ai/^^(iil«tfl;«Sl 1© 
IEfiiic:&«i£ftTt^o 

[0 0 2 2] £6lc, -»3^;n 2i ©^fflttt, 

«*tr i tyj*- kd l.tfjanste^n&Eieisxn 

Ui7 7^*-f-;i,fflT-*ao 
[0 0 2 3] -yrn-f^l 2i f>5> 

y^^Q lcozji/trtrton (bz^immnw. 1 1 © 

KffiM) tli, ^cgg©3>x>iJ-c l*sM?!jt^$ 
*xt^S. iit-Dt, ^©3>7*>-y-C lffliffiigtliiiiK 
SMI lfc<5LH«E#a«;5fftTHS. 
[0 0 2 4] -*3-fA'12. ©ftJBttffl*^- 
3^©-^©^^ > 1 3i ^^bTX^y^JSl 
4K8l*i*ilT^3. Sfe, 1 Stt^ty^SI 1 4#E 
S^^^•t^^sx^^i•e^fes <> fit, c©^«[i5(fj 
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[0 0 2 5] tZfC^ 2 l«ftJ$II]B&ffl»«iE«igT-i& 

2 fcjjttrficausnfcy-f KD 2 #B£i£it<*ti 

1 l©H8ii:Sln;r 2 b*D 2 ^©g^fcffl 

HtCtt, BttrSMSIISftTH*. io 

[0 0 2 6] Sfe, Sttr2i:^^-HD2i:©^ 
^liSDtr2a*^bT»J»fflCPU2 2 ((f>*M9tt 
B) ©M^A^ifii^fcg^Sft-O^,, £©CPU2 2 
C«*s ffBSffiSffl©#£>*2 2c#rtja£tiT^S. 

[ 0 0 2 7 ] £ f. ±filltt«* 2 1 ©pSffifflfctt* 
tmr 4 fc^lnUcgJi^nfe^'f *- KD 3#BN* 

5>>z 1 2ffl-*3^f;KDflfe«gi:Hl*^-^;i/ 1 3ffl- 
*©7W>13i ©-iBAsg^^tife^'f >±ffl-^A 
tt, filar5*yhbTffiln;r4i:y-l'^-b-D3i:fflg20 

[0 0 2 8] C©atir4i:^^-b*D3i: 
©S^tt«lJire*^UT«>a5f b bV#llBS2 3 
©A;tj£g^<*tlS. S/a5» bby#llK2 3fci: s & 
A©mEE#T#3iu •£©&£# "0" l^;l>j!>>£ 

"1" l^Kcgft-TS. CftfctK^fll 5|*IT*7-* 
ttm^S-rSi:, A£©SEE#T#.5fc«>-t-;fc.5„ d 
©5^5* b H;#ls]B2 3CJ:&r-*tt«lftaj*« 

[0 0 2 9] d©S/i$y b b U#I!B&2 3©ffl;fctt> 30 
CPU2 2 ©#J&«fr«?INT tCAA^nSfc^JCs T> 
b'l]B2 4©-#©A£S8i : -£A:*j£;h,3. Z<D7i/Y 
@iS 2 4 ©ffi*©A*iS?ttt C P U 2 2 if t> f - b ft J 
»«^a#A*£ft.2>. 

[0 0 3 0] CPU2 2©ftJ^ffi^bli, #7 

0SS2 5©-*©A*ig^tAA^tiSi:«C, 7>b* 
@B2 4©tH*3& s *ril8S2 5 ©flb^fflAAig? KA* 

[oo3i] z®*7®m2 somtiiB^cimn&A 

^4ffl*b«;v>i:§{cli, "0" l^UfcfiB^-rSo 

2 5©tii^jft-§c(i > f^>^ffiFETQ2 
©y-hCA^J^tlSo C©FETQ2©V-X(iii^ 
S«S2 l©li8iKg^;*;tvtVAS. 
[003 2] FETQ2©V-^tt^3|-- H 

D4SU c ttln;r7%^bT>'Vl'^ h?>Z2 6ffl-#=! 
-Ol/2 6i ©-^CSg^fcg^SftTOa. C©-^3 
4JU2 6i ©^ttFETQ2©Kl/^>C»J*3*lT « 
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[0 0 3 3] jS»5«iB2 lCiEfiHiffilar 8SV 
3 >7* C 2 bt F E T Q 2 © V - * ft 
Tl^c i©«liir8t3>5 ! >-t>-C2i:©g«^tt- 
*3-T;i/2 6i ©^W^fcgM&SftT^S. 

[003 4] b?>*2 6©n*D-f;i/2 62 © 

PWnCB, ffiftr9#iI0Jfc::3>:r>^C3;t«**Jfc: 
g$E£ftTV>5o fU, £©:J>:r>1}-C3 0-«fct 
±iHh7>^^^Ql©^-^tg^jX, 
V^^Ql©:^ y*tgSS£ft-tV^. 

[0035] * rat* 1 1 osEmmmstiz t 

fl) ttXSBl 5©«#K8SteftTV>*. ±13 

fflj^KStritetvfcii 1 ©^aEBSicii^t-D^-rsiw 
#AbT, xwrirmi BtffiBBl l©ft©«£E 

EEMT-in&^tU *>ty*Stl 4©^-y>y b©gffi£ 
£©«£&;<* !K b©T;i/5--^A 

AH?ffl-8i5*sSffi 1 6±tttgU T^^-^A©* 

[0 0 3 6] *LT> XSff 1 5F«3T-IB*UTVAa?^ 

02 (A) Ic^-riafcA^omfEAST* 5 ^. A^S©S 
fftt> Mr5, r4T?^£E$nfiln;r e^^bT^a 
5s;^^U^IelfiS2 3t:A*$^^TV^S&^^)s 
b M> ^IfllBS 2 3 ttMiltt A^©SBE*s 3 0 0 V*j@^ 
5t "0" 1 5 0VWT©J»^-t:tt "1" b 

-<;i/£ C P U 2 2 ©aiii^ig? INTttti^fS kftfc, 

T>b-niK2 4k:*m*i-s. 

[0 0 3 7] 7 > KElgS 2 4©^©A*4g?trA^ 

ifiAtlZtlT^Zfctb, 7>Y®m2 4fflffi*tt "1" 
l"*;H34*>±#5. ^©ft^tt*TS|gS2 5*^bT 
FETQ2©y-MCA***va 0 C©fe»x FETQ 
2&*>tho 

[003 8] *LT> -'Vl/^ b7V*2 e©-^^^ 

2 6 1 KJW*nE1fi®tJto$h. *©-»:3-f ;i/2 62 
*> 6 fcU* ZhZJ t^xttEtt b 7 > i^X ^ Q 1 ©y- b 

[0 0 3 9] b^>^l 2©-#zr-OH 2i Ctt, 3 

^BJio^nt^tJ^ {g»)tcb7>^i 2©-*3'f;n 
2ifc-&3>f;H 22 t©#«Jt*l:l. UCbfe 
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•#* 1 2©-*3^;H 22 ICtt, 1. IE 

(EttB^S^l 1©«E) ©SE#8i£-fS. 
[0040]^ot, ZXyfUl 4ttt0. 1E©E 

©mEtfWJnStiacifcicfca,, -dS;>k B§ajt 1*4, 
iEmJE/'VI/^p l*sffiD*tl5o -r©3£mE;vn/*p l 
©WiPfcif), 7.rtyf>mi 4#E©mE£#;fc*lSfc 

[0041] C PU 2 2 (i, 1 1 ©®E##J;t 

\Z3 0 0VZM2.T^2>ZtZ&ifir 3 , r2®Ml 
EEfrfcWSU 3 00 V£j|§;LTV>3 yi 

-vmwm^BL* "i" u^jir-mtitz (02 

(E) ) o 3 0 0V&LTT-$>2>tn&LtzM&lZ 

tt> y-MH»fi9a* "0" U^l/T-fiB^rS. 

[0 0 4 2] fks CPU2 2JiA£ffl«E**-*f 
5^i:t«t»), 7-*»«©»4*tftfflLT^a. Z<D 
A^©SEIi, MA«iE^a*Rftt 3 0 0 V«±*jj* 

[0 04 3] J/a?y.hhy#|UB23tt, A^©«E 
£fiJnSr4, r 5 T-#E UfemEi:rtg|SSl#®Efc£it 

#1 5 0VttTk**fe», "1" l/t**flWj*«, 

3oov*iiASi: "o" i/^;i/*tb^-rso ft 
-yt. r-fiwtwifti-siiato^ 02 (b> t 

ivf «fc 3 fcS'aS'.yhHJ #0112 3 8: "1" 
CPU2 2©INTHtB^-rs 0 
[0 0 4 4] y#0B§2 3 CDtB^r *s "1" 

vovtazt, y-Ymmm^eLit "i n u^v-v^ 

S©-^ r>HIBIB2 4.0||3I*«j«4t*. £©&®, 
»J®«^ b (Dtb^J U^;i/»C e> "T, #7082 5© 
tHAft^ctt "1" l/t/l/fcfca (02 (D) ) . 30 
[0 0 4 5] £©#70B&2 5©tt)*ffi#c© "1" 1/ 
^;HiFETQ2©y- KcA^$tlTV>Sfe«), FE 
TQ2*s^->-rSo CfflFETQ2#;*>-fSi;, /I* 

^b7>^2 6#a«*na. c©^ /^h?^ 

7 2 6<D~#.zi-{)\,2 62 *»&^;U^«BE*sh7>i?^ 
*Qlffl^-7Ctti;tr;*tu hv>y**Q l*5*>-r 
dtlJck!), Y^yx 1 2*6}S»®E>'Vl/7 

P l#ffl#;**ia (£«EBUn?JS) . 

[0 0 4 6] CCTn /VbXYvl/M 6t 1 2**» 
*>*lfcSE • ftlS* (ET#f) L*»ft#4e3gTg&^ 40 
©T?, SE • NUfflfcCjir FETQ2 Vf-V®. 
»*Jh»T'Jt-»HfliC«ftii«W8. #&*> 
*n A^©HE(i, 5/a$y h h y#0fig2 3©«£l/ 
^MlTTf**©*, C P U 2 2 *B^T/t;i/;*»f£fc 
l> T ❖ S 5 * £ T- & a „ 

[0 04 7] S1\ CPU2 2liJ/a5^hh'J#(DK 
2 3*6© "1" m%®£*>±tft)\Z®mLX, 
* 2 2 c $ y Hz v Y ta t mtiilcm *) ji^JBSASff fctv 

a. ^©sy^ji^iaat-tts cpu2 2ttft^b* 
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(tt*!t 2) o -©y-b»iWffl^a* "0" tCUfcC 
7>b-0B&2 4©y-MiB5i;a©T% A^ 

©se t f e t q 2 ©y- h mmmm® t & * . 
[0048] -etx> *-?>*2 2 ctfiitmNLmzmtti 

LfcWHHt 0^6tt£KMT|EiUft6fi9bt "0" 
t£*>Ttfa (B$»Jt3) . £©<fc?JC{i^b# "0" 
tc&*>T#ai:, #70882 5©2o©A*«-fliv>T 
ft* "0" tttZtztb, FETQ2tt#7tS. 
[004 9] C©J;5lc:FETQ2#;*-7-fa^ Wl/ 
7h5>>72 6©-#:3^2 6i«ftTV^cS8t 
tt, 77-f sJvf-;i/*V#- KD4, filar 7, 
2 6i4i®oT3>7 i >-9-C2tji»sitU -*n^;i/2 
62 CttJH«Eil«*ft-ra. h7>***Q 
l©y-h«EttiJ»tebx h7>*7*Q lli#7# 
a. 

[00 50] h7>S>7*Q l*#7fSi:s 

-f*-f -KM*- KD 1 fcfittr lt-*3-f;n 2 

[00 5 1] *UT* /WZhryzl 2©-^#J©S 
EASMg-rsfeK), -#fflgfflSEfcMl6U A^fflSE 
tt^ty^«E (3 0 0Vfil±) fcfca. COK, 0Sg 

(A) t^f ck5(c2^sg J SA^©SE* s S»-r5. 

[00 5 2] 02 (F) K3TJ;5tCPU2 2©«^ 
"0" l/^C4%TlfT*»6, y-HWM»a 
* "1" l'^HcS:t±H'5$7?RfS*A^>^2 2c 
©««Ci!)«*tt5^scDKS[iSlBcr*C4:tJ: 

[00 5 3] ^ l/T, *">>^2 2cCAt)ttJi[«flBI*« 

»«f*n»j: % y-h®jai«#a*02 (e> c^-r* 

5C "1" WWfc4*±tf«J:$fci/tV**. ^cD«fc 
dt> #T@BS2 SffltliA^i^TAsaRfSiJt 3*f, 5 

^/sffl^iiy- hMfM9fr*. a o s i/^k-ra±d 
tlfe (iS!*EH3iDWJai^a) ©f, #7@6S2 5©m 
*A s 4*,T* s oT*f,^*raA^©®Efflfi»g»C«t 

[0 0 5 4] -OS!), C©JE»st:j;!)J/i b h y 
#0BS2 3©^^* "1" l"Wfc*fbUMiaTffex 
htJffll«^a* "0" L^<;i/»CUTOafe©, FE 
TQ2t*>S*8Ci:tt!S:^ 0 

[0 0 5 5] ^©0BS*ftf^*-ta»^©HJ8^{±s h 
7>7>4ffl^^TV^afc«)*»?,^^femE -RFlBaib^h 
7>7ttT»^^#?,*i«:V^T-fea. -ffflSE-RF 
S«ftii-raii{CjS*SE* h y >7 fc Win L&ibOMib 

tt»ty*s> h i/T^e^i^Wf^c^t^^ESWJn 
[ 0 0 5 6 ] -e© y -fe s» h <Dfcto<DW6tfjwz, b 7 > 

7, 1 2t?tt> r 1, D l©0B§-e*t) s >»Vi/7b7>7 



(6) 



%2 8 3 5 3 2 3# 



11 

2 6fliD4, r 7©BB?*S. Bjta?«il!ttE#ft 
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